ABSTRCT An x-ray streak camera operating in accumulation mode was developed for studying ultrafast dynamics at synchrotron facilities. A laser-triggered photoconductive switch was used as a sweeping unit to obtain low timing jitter. The fast rise time of the ramp pulse generated by the switch (90 ps) combined with the fast response of the traveling wave deflection plates (150 ps) significantly reduced the jitter caused by the shot-to-shot laser fluctuation. At -1% rms (root mean square) laser energy fluctuation, the resolution of the camera is 1 . 1 ps when over 5000 laser shots were accumulated. This is two times better than that ofthe previous design with slower response (300 ps) deflection plates.
INTRODUCTION
X-rays from synchrotron radiation have recently been used as structural probes of solids in the ultrashort time domain.113 The pulse width of the x-ray from a third-generation light source, typically 50 to 100 ps, is limited by the electron bunch length in the storage ring. By combining such a long x-ray pulse with ultrafast x-ray detectors, it is possible to carry out ultrafast dynamic studies with a few picosecond or even subpicosecond time resolution. The time-resolved experiments can use a femtosecond laser as a pumping pulse, relatively long x-ray pulse from synchrotron radiation source as a probing pulse, and an x-ray streak camera as a fast detector. Accumulation of signals over thousands of laser and x-ray shots is required due to low signal level. In this operating mode, the resolution of the streak camera is limited by the timing jitter from shot to shot.
The timing jitter of the commonly used avalanche transistor circuits for driving the deflection plates was on the order of tens of picosecond (rms). Therefore operating the streak camera in accumulating mode to achieve a few picoseconds time resolution is difficult. When a high-voltage photoconductive switch was first used on a streak camera as a sweeping circuit,141 it reduces the shot-to-shot jitter to a few picosecond.5'6 Compared with the avalanche transistor circuit, the photo-conductive switches exhibit much lower jitter and are commonly referred to as "jitter-free" switches. which used to drive the two arms of deflection plates.
With our design, the two pulses are generated by the same switch at the same time. The effect of laser energy fluctuation on the timing jitter is reduced when a photoconductive switch is operated in saturated mode at high laser illumination flux. Only 20 tJ laser energy is needed to saturate our photoconductive switch. As the laser flux increases, the peak of the output signal becomes more stable. However, the laser pulse flux can not be too high, since the pre-pulses and br amplified spontaneous emission may start to distort the output of the switch or even damage the switch. Figure 4 shows the symmetrical ramp pulses produced by the switch measured by a TEK118O1A Sampling Oscilloscope. The sweeping pulse rise time is 90 ps with 500 V amplitude.
MEASUREMENT OF TIMING JITTER
The measurements were done using the newly established high-intensity laser facility at Kansas State University. A 25 nm gold layer coated on fused silica was used for the streak camera photocathode. The experimental setup is shown in Figure 5 . 
CONCLUSION
We have developed an x-ray streak camera driven by a photoconductive switch. We found that the timing jitter of the camera can be reduced significantly by reducing 
